Comparison of protein and deoxyribonucleic acid backbone structures in fd and Pf1 bacteriophages.
The conformations of the protein and nucleic acid backbones in the filamentous viruses fd and Pf1 are characterized by one- and two-dimensional solid-state NMR experiments on oriented virus solutions. Striking differences are observed between fd and Pf1 in both their protein and DNA structures. The coat proteins of fd and Pf1 are almost entirely alpha helical and in both viruses most of the helix is oriented parallel to the filament axis. fd coat protein is one stretch of alpha helix that is slightly slued about the filament axis. In Pf1 coat protein two distinct sections of alpha helix are present, the smaller of which is tilted with respect to the filament axis by about 20 degrees. The DNA backbone structure of fd is completely disordered. By contrast, the DNA backbone of Pf1 is uniformly oriented such that all of the phosphodiester groups have the O-P-O plane of the nonesterified oxygens approximately perpendicular to the filament axis.